Hypotension and Intraocular Pressure The indications for this type of anesthesia in ophthalmic surgery have been detailed by Mr Werb, but one context in which we have found it of value merits ventilation at length. It has been known for a long time that as the systolic blood pressure falls so does the intraocular pressure. The intraocular pressure, in fact, follows rise and fall of the systolic blood pressure very rapidly and mirrors it almost from minute to minute. Fig 1 shows the blood pressure and intraocular pressure of a patient whose intraocular pressure was normal. A fall of systolic blood pressure from 160 to 55 mm Hg was accompanied by a fall in the intraocular pressure from 25 to 9 mm Hg.
If the intraocular pressure is high, i.e. if the patient has glaucoma, it too will fall as the blood pressure falls. Should such a patient with a greatly raised intraocular pressure need a large section of the globe, say for a cataract extraction, the sudden drop in pressure carries the risk of haemorrhage or vitreous prolapse. We find that such an eye may be made relatively safe for surgery by the use of hypotension.
When Mr A, aged 61, was anesthetized for cataract extraction his blood pressure was 115 and his intraocular pressure 55 mm Hg (Fig 2) . The reduction of his systolic blood pressure to 50 produced a fall of his intraocular pressure to 20 mm Hg. As his blood pressure was allowed to rise to 90, the intraocular pressure rose to 30, and when the blood pressure was depressed to 55, the intraocular pressure fell again to 21 mm Hg, at which time the globe was sectioned.
The lower line on the chart represents the intraocular pressure in the normal eye which fell to below 8 (the lowest pressure recordable by a Schiotz tonometer) when the blood pressure fell to 80 mm Hg.
Fig 3 is the record of Mrs S, aged 32, with a normal blood pressure of 120/80 and an intraocular tension of 60, who presented for a wide iridectomy by keratome section. Although her blood pressure rose transiently to 155 on intubation, her intraocular pressure did not rise above 60. After the administration of 5 mg pentolinium her intraocular tension fell to 45 mm Hg although her blood pressure was still 120. Whether this was due to the sympathetic block exerted by the drug or due to the fall of 30 mm Hg in the systolic blood pressure from the artificial peak of 155 to her normal 120, one cannot say. A fall of systolic blood pressure to 45 brought the intraocular pressure down to 19, and with a rise in the blood pressure to 80, the intraocular pressure came up almost concurrently to 31 mm Hg. The blood pressure was again lowered to 65, the intraocular pressure fell to 20, and her globe was sectioned in comfort and safety with an arterial pressure of 60 mm Hg. It should be stressed that the lower values of systolic pressure achieved and the fluctuations of blood pressure and, secondarily, of intraocular pressure were not surgically necessary but were undertaken only to investigate how fast and to what degree the one followed the other.
We have now employed this technique successfully in 8 cases, and our figures suggest that a fall in intraocular pressure to 25 mm Hg may be expected if the arterial pressure is reduced to 70 mm Hg. The phase of arterial hypotension need be no longer than for five minutes preceding the section of the globe, which all but the least fit of patients may be expected to tolerate, and may frequently be accomplished by one dose of trimetaphan not exceeding 5 mg. The ganglionic blocking effect of a dose of this magnitude will have disappeared long before the patient leaves the operating theatre.
Other methods of lowering the intraocular pressure in severe glaucoma include retrobulbar block and intravenous acetazolamide, but the technique outlined above, that is, transient arterial hypotension preceding the moment of section, has proved to be the surest and most rapid.
Mr H Vernon Ingram and Dr M H Armstrong Davison

(Royal Victoria Infirmary, Newcastle upon Tyne)
Heavy Sedation and Local Antesthesia for Major Eye Surgery For intraocular surgery, we still advocate the use of local anesthesia in preference to general anwsthesia, but we now augment the instillation of drops and the use of akinesia with heavy sedation.
In 1961, we published an analysis of the first 500 cases treated thus and described the technique we were then using. Those 500 cases included some cases of glaucoma, keratoplasty and retinal detachment, but we have now completed almost 1,000 cases of cataract and hope to publish a detailed analysis of these in the near future.
In intraocular surgery we believe there are advantages in having a conscious patient provided that his fear of operation can be overcome and that he can be prevented from making any sudden and unwanted movements.
Advantages
(1) The patient is well sedated, but co-operative. If, as often happens, he should fall asleep during the operation, he awakes without moving and is immediately co-operative. If he should feel pain at any stage of the operationas, for example, when the needles are inserted to produce akinesiahe relaxes again immediately the pain ceases without becoming anxious and resistant.
(2) The eye becomes white and soft, but not too soft for operative manipulation. Bleeding is very much reduced as also is the risk of vitreous prolapse. A retrobulbar injection is unnecessary and is never used.
(3) In the post-operative period the patient is quiet, often passing into a sleep from which he is easily roused, but without the depression of respiration which occurs with comparable doses of orthodox sedatives. (4) Most patients remember little of the operation; they often think the first dressing is the operation.
Disadvantage
There is a risk of a sudden fall in the blood pressure, usually associated with bradycardia. This may occur before, during or after the operation. The patients must therefore be adequately supervised from the time sedation is given until four hours after operation.
A fall in the blood pressure can be minimized by careful handling of the patient both in transportation and in operative technique, and by an accurate assessment of the dose of sedative. The fall can be reversed by methylamphetamine which has, however, to be given in fairly large doses. We have never found it necessary to lower the patient's head which, if it had to be done during the operation, might embarrass the surgeon.
The method of sedation has undergone some modification since we published our paper in 1961 and the factors which influence us need review.
Having as our object the production of a state of quiescence without full sleep, but with a considerable degree of analgesia, and bearing in mind that most of the patients presenting themselves for intraocular surgery are in the older age groups, it is obvious that considerable care must be taken in the choice of drugs and in assessing the correct dosage. It is true that we do not yet consider our technique to be perfect, although we believe that it is safe and very satisfactory when the patients are kept under careful supervision.
Probably the greatest dangers which we have to bear in mind are respiratory depression and an excessive fall in blood pressure. The former is particularly easy to induce in old people and it is relevant in this connexion to note that the incidence of chronic bronchitis in the Tyneside area is as high as in any part of the world. Nearly every patient over the age of 40 has some degree of pulmonary disease; in many it is severe, and it is often accompanied by emphysema and bronchospasm. We must therefore avoid large doses of respiratory depressant drugs, and there is an obvious advantage in the use of drugs which have some action in relaxing bronchial spasm; promazine, promethazine and pethidine all belong to this group. Of these, promethazine is the most potent in producing a state of ataraxia, which is the kind of sedation we desire, but it has the disadvantage that, far from being an analgesic, it actually increases the perception of pain. Pethidine is given to annul this unfortunate side-effect, but it has the unwanted respiratory depressant action. We have considered using pethidinelevallorphan tartrate mixture instead, but the experience of one of us (M H A D) in other fields of anesthesia has led us to believe that it has little to offer, since the respiratory depression resulting from the dose required to produce a given level of analgesia is but slightly less than that found with pethidine alone.
Moreover, all these drugs have some action in lowering the blood pressure, and, in the group of patients who require surgery for cataract, there is a high proportion who suffer from hypertension. Such patients are particularly sensitive to the hypotensive effects of drugs.
It is therefore natural that we should be continually on the look-out for new drugs which may have even more suitable characteristics, and there is some hope that phencyclidine (which has notyet been released for general use) or some agent related to it may have much to offer in the field of intraocular surgery.
One new drug which we have begun to use is phenazocine hydrobromide. This is a potent analgesic which has little effect on the respiration and virtually no hypotensive action. It does not yield its choicest fruits when used alone, the more so since it has little relaxant effect on the bronchial musculature. We have now used it in 37 cases and the results have been excellent.
Dosage
The amount of the various drugs to be given is decided by the patient's age and blood pressure and for this purpose we divide all the patients into three groups:
(A) Patients under 70 years of age who are normotensive. For the purpose of this work, we consider the blood pressure to be normal if the diastolic level when measured by auscultation is below 90 mm Hg. (The proviso that auscultation shall be used is made because measurement of the level of the diastolic blood pressure is never an easy task; observation of the alterations in the oscillation of the needle of an aneroid sphygmomanometer nearly always gives a much lower value than-that obtained by recording the level at which there is a decided change in the Korotkoff sounds.) (B) Patients of 70 years or over whose blood pressure is normal as defined above, and patients under 70 who are hypertensive, having a diastolic blood pressure of 90 mm Hg or more. (C) Patients over 70 who are hypertensive.
Technique
(1) On the evening before operation the patient is given a dose of long-acting promazine by mouth, in tablet form, each tablet containing 50 mg of promazine. Patients in group A receive one tablet or 50 mg. Those in groups B and C receive half a tablet or 25 mg.
(2) One and a half hours before the expected time of operation, the patient is given an intramuscular injection of undiluted promazine, promethazine, pethidine and atropine. The dosage of the promazine, pethidine and promethazine is 50, 40, or 30 mg of each according to whether the patient is assessed as belonging to group A, B or C, but a reduction of 10 mg is made for any patient who is grossly underweight.
The dose of atropine is always 0 3 mg. The rationale behind the use of a parasympathetic paralysant is that we have noticed that large falls in blood pressure are almost always accompanied by slowing of the pulse, and it has been our experience that this small dose of atropine lowers the incidence of hypotensive incidents. On the other hand, the combination of atropine and promazine often causes a considerable acceleration of the heart rate, but this never seems to be of any serious significance, and we accept it without worry.
Until the patient is transferred to the operating theatre, the blood pressure is taken every thirty minutes and, should the systolic level fall to 100 mm Hg, the anesthetist is informed; should it fall to 80 mm Hg, the senior nurse immediately administers an intramuscular injection of methylamphetamine 30 mg and then informs the anmsthetist. A similar routine is followed postoperatively.
Since it has been shown that methylamphetamine, in common with the other vasopressor amines, can occasionally, and especially in small doses, produce a fall instead of a rise in blood pressure when administered after large doses of promazine, it is thought wise to give a large dose of this drug. It might be argued that, since methoxamine does not produce this paradoxical effect after promazine it would be the agent of choice in these cases, but we think that the bradycardia which it invariably produces is a sufficient argument against its use in these patients, and in fact we have never been disappointed by methylamphetamine.
(3) On the patient's arrival in the operating theatre, the blood pressure is measured. If the systolic pressure has fallen by more than one-third of its pre-operative value or to 100 mm Hg, whichever is the higher, 20 mg of methylamphetamine is given intramuscularly and 10 mg intravenously; this always reverses the downward trend within a few minutes.
In any case, whether there has been a fall in blood pressure requiring the use of vasopressor or not, a 'top-up' dose of phenazocine hydrobromide 0 4 mg is given intravenously. This is only omitted if the patient is already so heavily affected by his premedication as not to respond coherently to questions.
The 37 cases which we have done under this slightly revised technique are, of course, too few for statistical analysis, but it can be said that in none of them has the blood pressure fallen to 80 mm Hg systolic after the premedication, nor has any further appreciable fall occurred after the phenazocine.
We continue to assess the satisfactoriness of the sedation in the following way:
The assessment is 'very satisfactory' when the patient lies contentedly on the operating table without any restlessness, and when the operation proceeds from start to finish without the patient needing any instructions.
Cases are considered to be 'satisfactory' if, having shown some initial resentment to the injection of the akinetic solution, they then become tranquil, and the operation can proceed to the complete satisfaction of the surgeon.
Any decline from these high standards we record as 'unsatisfactory'.
Of the 37 cases dealt with by this latest technique, 29 were very satisfactory, 6 were satisfactory and only 2 were classed as unsatisfactory. All the patients made a satisfactory recovery. In the 2 unsatisfactory cases, the eye movements were rather troublesomne and the eye tended to bleed rather more easily than usual. Six of these 37 cases (the average age of which was over 76) showed some period or periods of irrationality during the post-operative period, but this is a common incident (about 7 %) during the recovery of old people from all types of surgery. 9g9 27 Lacrimal Sac Surgery In lacrimal sac surgery, we prefer local to general anmesthesia. Except for pain associated with the introduction ofthe hypodermic needles, the operation is usually quite painless and there is virtually no bleeding if the operation is correctly performed.
First of all the nasal cavity is packed with ribbon gauze soaked in 2 % cocaine with adrenaline solution. Next a 22 gauge needle 14 inches long is introduced in the upper, inner angle of the orbit and pushed straight back along the medial wall of the orbit at its junction with the roof for 1 inch and 1 ml of 2 % procaine with adrenaline is injected round the anterior ethmoidal nerve as it passes into the anterior ethmoidal canal. This catches all the nerve fibres to the dome of the sac. The needle is then inserted under the skin just above the medial palpebral ligament, directed downwards, and another 1 ml is injected under the skin overlying the lacrimal sac. The needle is withdrawn and reinserted over the outward curving lower end of the anterior lacrimal crest in an upward and backward direction into the lacrimal fossa and a further 1 ml injected round the posteromedial wall of the sac.
Finally, a slightly thicker needle 1 inches long is introduced opposite the lower end of the ala nasme in the crease in the skin just lateral to this, and directed towards a spot half a centimetre below the mid-point of the infraorbital margin, and is pushed forward to about half a centimetre inside the infraorbital canal where a further 1 ml of the ancesthetic is injected. One knows if the needle is in the canal because there is no bony resistance and the patient gives an involuntary little twinge, due no doubt to the point of the needle catching the nerve. This injection catches the branch of the nerve which is given off just inside the canal and passes to the upper end of the nasolacrimal duct and lower end of the sac. Even if it proves impossible to introduce the needle into the canal because of bony abnormality, satisfactory anesthesia of this region can be obtained in most cases by injecting the fluid round the opening into the canal.
Bleeding is rarely troublesome if the incision is not made too medial. It should not be more than 3 mm to the nasal side of the inner canthus. A sucker is invariably ready for these operations, but it has only had to be used once during the past year or two.
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